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Claim 

A type of optical fiber cable connecting end part characterized by the following facts: for 
a cable that has a collected optical fiber body in which plural coated optical fibers free of 
individual jackets are collected and a jacket is formed to collectively wrap all of said coated 
optical fibers, a heat-shrinkable tube is put on each of the coated optical fibers exposed after 
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removal of said jacket at the end part of the cable to be connected, and a heat-shrinkable tube is 
applied to cover the portion spanning the region between the group of said coated optical fibers 
with said heat-shrinkable tubes covering them and said jacket. 

Detailed explanation of the invention 
Technical field 

The present invention pertains to a type of connecting end part of cable having plural 
coated optical fibers. 

Prior art 

One example of an optical fiber cable is a type of optical/electrical composite cable, 
which has plural insulated metallic cores and one or several coated optical fibers, with a housing 
applied over their outer periphery. Each said coated optical fiber has a primary coating, a buffer 
layer and a jacket formed sequentially on the outer periphery of an optical fiber. Said coated 
optical fibers are arranged in the twisting spacer of the metallic cores such that little lateral 
pressure or other external force is applied. 

However, the twisting spacer is small, and it is difficult to arrange the coated optical 
fibers there. As a way to address this problem, the coated optical fibers are arranged free of 
individual jackets (in this invention, this state wherein only a thin plastic film and a buffer layer 
are applied to each optical fiber is called "coated optical fibers") and collected together by 
twisting or the like in an appropriate number. On the collected group of coated optical fibers, a 
jacket made of polyamide or polyethylene hexafluoride or the like is applied overall to form a 
collected optical fiber body. It is twisted together with the metallic cores to form a cable core, 
which has a housing applied over it to form the final cable. 

When connection between optical fibers or branch connection to other equipment is to be 
performed, an extra length of optical fiber, applied onsite, is used to avoid abnormal factors such 
as a tension, and, for example, a splice piece is used to facilitate connection. That is, the jacket 
end portions of two optical fibers are accommodated in the center of a groove longitudinally 
formed in a rod-shaped body serving as said piece, and they are integrated with an adhesive and 
with a lid member applied to cover the groove. 



However, with the structure prepared by twisting and collecting plural coated optical 
fibers without individual jackets and then wrapping the collection with a jacket, the connecting 
portion is not sufficiently protected because the coated optical fibers to be connected are not each 
wrapped with a jacket. Consequently, when considerable tension is applied to this portion, not 
only will the optical fibers be broken at the connecting site, they will also be susceptible to 
scratches during the connecting operation, and the mechanical strength of this portion will 
decrease. 

Purpose of the invention 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing a type of optical fiber cable connecting end part characterized by the fact that 
for a cable that has a collected optical fiber body in which plural coated optical fibers free of 
individual jackets are collected and having a jacket formed to collectively wrap all of said coated 
optical fibers, a heat-shrinkable tube is put on each of the coated optical fibers exposed after 
removal of said jacket at the end part of the cable to be connected, and a heat-shrinkable tube is 
applied to cover the portion spanning the region between the group of said coated optical fibers 
with said heat-shrinkable tubes covering them and said jacket. 

Application examples 

In the following, the present invention will be explained in more detail with reference to 
an application example illustrated by figures. Figure 1 is a side view illustrating the application 
example of the present invention. Figure 2 is cross section taken across A- A' of Figure 1, Figure 
3 is a cross section taken across B-B' of Figure 1, and Figure 4 is a cross section taken across 
C-C of Figure 1. 

In Figure 1, (la), (lb) represent cables. Each of cables (la), (lb) has multiple twisted 
metallic cores (2a), (2b) each prepared by coating a metal conductor with an insulator (only one 
is shown in the figure to simplify the figure). Collected bodies (3a), (3b), each prepared by 
applying a jacket on a collection of coated optical fibers, are arranged in the spaces of the twisted 
metallic cores. For cables (la), (lb), outer jackets (11a), (lib) are stripped off at their end 
portions, respectively, and metallic cores (2a), and (2b) are connected with each other at 
connecting part (20). 
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As shown in Figure 2, collected optical fiber bodies (3a), (3b) (only (3a) is shown in 
Figures 2-4, and (3b) has the same structure) are prepared as follows: four coated optical fibers 
(33a), each of which is prepared by forming a thin plastic layer on optical fiber (31a) and then 
forming buffer layer (32a), are twisted and collected. Then, silicone resin or the like is applied to 
fill the twist spaces and to cover the outer periphery of coated optical fibers (33a), forming buffer 
layer (34a). Then a fluorine-containing resin or the like is coated on the outer periphery to form 
jacket (35a). 

(30) represents the end forming portion of collected optical fiber body (3a), and optical 
fibers (31a) are branched and connected via connector (40) to the optical fibers (not shown in the 
figure) of another collected optical fiber body (3b) or the optical fibers of other equipment (not 
shown in the figure) as the individual optical fibers (31a) are led out. 

As indicated by the broken lines in Figure 1, an appropriate length of jacket (35a) at the 
end of collected optical fiber body (3a) of coated optical fibers (33a) is removed. Each 
heat-shrinkable tube (50) is applied over each of the exposed portions and then heated with an 
appropriate heating means to make said heat-shrinkable tubes wrap said exposed portions. 

Then, the region spanning from the end portion of jacket (35a) to the group of coated 
optical fibers (33a), each wrapped in a heat-shrinkable tube (50), is placed inside heat-shrinkable 
tube (60). The heat-shrinkable tube is then made to shrink by heating it with an appropriate 
heating means. If needed, a hot-melt type adhesive is coated on the inner surfaces of said 
heat-shrinkable sleeves (50), (60), or a silicone resin fills them, so that jacket (35a), 
heat-shrinkable tubes (50), heat-shrinkable tube (60) and coated optical fibers (33a) are bonded 
together to form a monolithic body with high strength. 

Said heat-shrinkable tubes (50), (60) used in the present invention are of the conventional 
type made of polyvinyl resin, cross-linked polyethylene, fluorine-containing resin, silicone 
rubber, etc., as long as they can protect optical fibers (31a) from lateral pressure, tension, and 
other external forces. 

Also, collected optical fiber body (3b) on the other side is prepared at the same time as 
said collected optical fiber body (3a). 
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Effects 

As explained above, for the optical fiber cable connecting end part of the present 
invention, for a cable that has a collected optical fiber body in which plural coated optical fibers 
free of individual jackets are collected and a jacket is formed to wrap all of said coated optical 
fibers, a heat-shrinkable tube is placed on each of the coated optical fibers exposed after removal 
of said jacket at the end of the cable to be connected, and a heat-shrinkable tube is applied to 
cover the portion spanning the region between the group of said coated optical fibers with said 
heat-shrinkable tubes covering them and said jacket. Consequently, the optical fibers are 
protected from external forces by the respective heat-shrinkable tubes, and at the same time the 
coated optical fibers are connected to the optical fibers of the other cable, or are branched and 
connected to the optical fibers of other equipment. 

Brief description of the figures 

Figure 1 is a side view of an application example of the present invention. Figure 2 is a 
cross section taken across A-A' of Figure 1. Figure 3 is a cross section taken across B-B' of 
Figure 1. Figure 4 is a cross section taken across C-C of Figure 1. 

la, lb Cable 

2a, 2b Metallic core 

3a, 3b Collected optical fiber body 

30 Optical fiber end forming part 

33a Coated optical fiber 

50, 60 Heat-shrinkable tube 

70 Adhesive 
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Figure 4 
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(54) CONNECTION END 
PART OF CABLE WITH 
OPTICAL FIBER 

(57) Abstract: 

PURPOSE: To protect an optical 
fiber from external force, and 
branching it strongly and to perform 
branching, connection, etc., to the 
optical fiber of another equipment by 
covering an end part of a heat- 
shrinkable tube which covers the 
buffer layer of the optical fiber and 
the jacket of a bundle with a heat- 
shrinkable tube. 

CONSTITUTION: An optical fiber 
bundle 3 a and a metallic core 2a are 
branched into from a clad 11a. 
Bundles 3a and 3b have plural optical 
jackets 31a. An optical fiber element 
wire 33a has the jacket 35a removed 
at an end part of the bundle 3a to 
proper length, and the exposed part is 
run into a heat-shrinkable tube 50 and 
heated by a proper heating means and 
sheathed. Then, a heat- shrinkable 
tube 60 is arranged straddling and 
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covering the end part of the jacket 
35a and the optical fiber element wire 
33a covered with the hat-shrinkable 
jacket tube 50 5 and heated by a 
heating means to decrease in 
diameter. 
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